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Overview: 
 
The purpose of the High Voltage Distribution System (HVDS) is to supply ~1800 volts DC to 
each of the MUON tacking chambers. There are three sets of chambers for the North Arm, 
Station 1, 2 and 3. Each set of chambers consists of a sandwiched assembly of cathode plane, 
anode plane, and cathode plane. At the present time, only the cathode planes are to be read-out. 
Each plane has eight sections, called octants. The HVDS is used to supply the DC voltage to the 
anode planes only.  
 
Every anode plane octant has a set of printed circuit boards (PCB’s), which provide the interface 
between the anode and field wires inside the gas volume to the signal output connectors, high 
voltage connections, and test/calibration inputs (for the last few wires furthest from the vertex of 
the detector). 
 
All cards, except the one furthest from the vertex, have pads for 32 anode and 32 field wires. 
There is a single HV filter capacitor (3200 pF), on each card to decouple any noise that may be 
picked-up externally to the wires inside the chamber. A single, unshielded, twisted pair wire is 
soldered directly to each PCB. One wire is rated for HV, the other is connected directly to the 
metal frame of the chamber, and the ground planes of the PCB. 
 
The twisted pair wires are connected to the outputs of the HVDS. The inputs to the HVDS are 
from the HV power supply that is located at some distance from the chambers. The power supply 
is a VISyn Series Modular High Voltage System currently manufactured by Universal 
Voltronics, http://www.voltronics.com/products/VISyN_overview.html.  
The output connectors of the power supply are eight channel LeCroy High Voltage (LHV) 
plastic sockets, manufactured by AMP for LeCroy Research Corp. 
 
For the South Arm chambers, we installed a plastic box near the chambers. Inside the box is a 
circuit card(s) with screw terminals and bleeder resistors. The twisted wires enter the box on one 
side through a conduit coupler. The HV inputs to the box are a bundle of red coaxial cables (RG-
59) that enter the box through a larger conduit coupler on the adjacent side of the box. At the HV 
Power Supply (HVPS), each bundle of eight coax cables are soldered to a PCB mounted inside a 
small plastic box. This PCB contains a filter network. The opposite side of this box holds the 
mating AMP LHV Plug connector. These connectors are referred to by some as “Blue Meanies”. 
 
During installation and subsequent troubleshooting, it became obvious that the design of the 
South Arm HVDS was technically challenging, time consuming, and difficult to maintain.  
 
Serious discussion of alternatives for the North Arm was started in January 2001. Design goals 
included: 

• A multi-pin plug and socket system 
• Move the distribution box from the chamber to the racks where the HVPS is located 
• Eliminate the filter /LHV plug box 
• Replace the coax cables with a multi-conductor HV cable. 

 
All if these goals have been implemented in the current north arm HVDS. 
 
 
 
 



Technical details: 
 
AMP Inc., a subdivision of Tyco Electronics, manufactures a line of multi-pin “block” 
connectors that are rated at 2500 VDC. These connectors are referred to as “M Series Special 
Applications Connectors”.  They are used by CAEN, a high voltage power supply manufacturer, 
in their model 1526 High Voltage board. These connectors are also used in the LeCroy Model 
1440 High Voltage Power Supply. 
 
I have tested these connectors, with pins in adjacent holes for 7 days at 5,000 volts DC with no 
detectable leakage current. 
 
The HV Distribution Box was designed to be a rack mounted aluminum chassis. It will be 
installed in the racks next to the HV Power Supplies on the elevated platform. A plug-in HV 
Distribution/filter circuit PCB has been designed for 16 channels. These cards are designed to 
operate with adjacent channels at 3,500 volts, in the event a wire breaks in the chambers. 
 
The Coaxial cables will be replaced with an 11 wire multi-conductor, high voltage shielded 
cable. The 19 wire version of this cable is used a Jefferson Labs. The wires within the shield are 
Teflon insulated, with a rating of 10 KV DC. The outer jacket is red in color, and rated for 
plenum use, UL Subjects 13, 910 and 1581. 
 
The small plastic box, used on the South Arm to hold the filter components has been eliminated. 
The cable that connects the HVPS to the HVDS has a AMP M type connector on one end, and 
the LHV connector on the other end. 
 
A connector block is mounted to each octant anode plane on the chamber, to hold the twisted 
pairs from each anode PCB. A single, HV multi-conductor cable with the mating connector plugs 
into each of these connectors, and is routed to the HVDB in the platform racks. 
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North Arm HVDS Components 
 

Amp Type M Block Connector 
20 HVC Series M Overview 
  http://catalog.tycoelectronics.com/TE/docs/pdf/1/37/159731.pdf 
Type III Pin, 66099 
  http://catalog.tycoelectronics.com/TE/docs/pdf/9/07/162709.pdf 
Type III Socket, 66101 
  http://catalog.tycoelectronics.com/TE/docs/pdf/1/17/162711.pdf 
Type III Pin, 66103 
  http://catalog.tycoelectronics.com/TE/docs/pdf/3/85/206583.pdf 
Type III Socket, 66105 
  http://catalog.tycoelectronics.com/TE/docs/pdf/4/85/206584.pdf 
Type III Contacts, Application Note 
  http://catalog.tycoelectronics.com/TE/docs/pdf/0/25/158520.pdf  
Block connector, 203908 
  http://catalog.tycoelectronics.com/TE/docs/pdf/4/02/167204.pdf 
Block connector, 203909 
  http://catalog.tycoelectronics.com/TE/docs/pdf/5/02/167205.pdf 
Internal Hood, 202434 
  http://catalog.tycoelectronics.com/TE/docs/pdf/4/71/167174.pdf 
Strain Relief, 201224 
  http://catalog.tycoelectronics.com/TE/docs/pdf/5/80/167085.pdf 
Jackscrew, fixed stud kit. 200874 
  http://catalog.tycoelectronics.com/TE/docs/pdf/5/60/167065.pdf 
Jackscrew, female kit, 200867 
  http://catalog.tycoelectronics.com/TE/docs/pdf/1/60/167061.pdf 
Corner guide pin kit, 200833 
  http://catalog.tycoelectronics.com/TE/docs/pdf/7/41/198147.pdf 
Corner guide socket kit, 200835 
  http://catalog.tycoelectronics.com/TE/docs/pdf/8/41/198148.pdf 
Short shield kit, 200517 
  http://catalog.tycoelectronics.com/TE/docs/pdf/8/11/186118.pdf 
 
LeCroy 9 Pin Plug Connector 
Type XI socket, 203802 
  http://catalog.tycoelectronics.com/TE/docs/pdf/7/89/181987.pdf 
Application sheet, Type XI contacts 
  http://catalog.tycoelectronics.com/TE/docs/pdf/9/15/158519.pdf 
Instruction Sheet for type XI hand crimper  90260 
  http://catalog.tycoelectronics.com/TE/docs/pdf/9/38/206839.pdf 



Wire / Cable 
Belden, 83026 hook-up wire 
  http://ecom.belden.com/static/ZZBLDNTD01FROMCATA.HTM?P0=83026 
Belden, 83030 hook-up wire 
  http://ecom.belden.com/static/ZZBLDNTD01FROMCATA.HTM?P0=83030 
General Wire Products, 11 cond. HV cable data sheet 
  Page 63 
Judd, 5KV hook-up wire 
  http://www.juddwire.com/jwelcome.nsf/flexrad_hv.htm 
 
Hardware 
Bud cabinet 
  http://www.budind.com/pdf/hb14097.pdf 
SPC / Multicomp, 2642 Card guide 
  http://www.newark.com/product-details/datasheet/spc/92n4857.pdf 
Keystone, Male PC Tab terminals 
  http://www.newark.com/product-details/text/cd119/9192.html 
Voltrex, Solderless push-on crimp terminals 
  http://www.newark.com/product-details/text/cd119/5503.html 
 
Electronic Components 
Sprague, 125LD10 HV Capacitor 
  http://www.newark.com/product-details/text/cd119/7093.html 
SPC / Multicomp½ watt carbon composition resistors 
  http://www.newark.com/product-details/text/cd119/17346.html 
JW Miller, 9250 molded inductor 
  http://www.newark.com/product-details/text/cd119/7366.html 
Ohmite, MOX high value resistor 
  http://www.ohmite.com/catalog/pdf/v_minimox.pdf 
GC 19-155 Silicone 
  http://www.newark.com/product-details/text/cd119/7522.html 



GENERAL WIRE PRODUCTS INC. 
425 SHREWBURY STREET 

WORCHESTER, MA. USA 01604 
TEL # 508-753-2173 
FAX # 508-753-2173 

 
SPECIFICATION ON GWP P/N 001-21919 REVISION B 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
DESCRIPTION: THE CABLE OUTLINED HERE SHALL MEET OR EXCEED THE PHYSICAL AND 
ELECTRICAL PERFORMANCE REQUIREMENTS AS OUTLINED IN CEBAF SPECIFICATION 
6620-S-01636. ALL MATERIALS AND METHODS USED IN THE MANUFACTURE AND TEST OF 
THIS PLENUM RATED PRODUCT SHALL COMPLY WITH UL SUBJECTS 13, 910 AND 1581 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
GWP P/N      001-21919 REVISION B 
CONDUCTOR AWG / STRANDING   #22 19/34 TINNED COPPER 
CONDUCTOR DIAMETER    .031” 
INSULATION MATERIAL / THICKNESS  TEFZEL / .020” 
INSULATION DIAMETER    .071” 
TYPE OF COMPONENT    SINGLE CONDUCTOR 
NUMBER OF COMPONENTS    11 
COLOR CODE      BLK, BRN, RED, ORG, YEL, GRN, BLU, VIO, 

      GRY, WHT, WHT/BLU – BAND MARKED 
CABLE FABRICATION    1.6 TWISTS FER FOOT 
CABLE DIAMETER     .284” 
BINDER      .002” CLEAR MYLAR 
FIRST SHIELD      100% FOIL FREE ALUMINIUM FOIL OUT 
SECOND SHIELD     90% TINNED COPPER BRAID 
DIAMETER OVER SHIELD    .308” 
JACKET MATEIAL / THICKNESS   TEFZEL / .015” 
COLOR:      RED 
FINISHED CABLE DIAMTER    .338” 
WIEGHT      41.67 g/ft (1.47 oz/ft), (136.71 g/M), (4.82 oz/M) 
PRINT: “E102914 CL2P 22 AWG 150 C. (UL)” 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
MINIMUM ELECTRICAL REQUIREMENTS 
 
SPARK VOLTAGE INLINE    10 KV DC 
HI-POT      10 KV DC 
INSULATION RESISTANCE    1,000 VOLTS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 


